Characterization of proteoglycans synthesized by cultured corneal fibroblasts in response to transforming growth factor beta and fetal calf serum.
A culture system was developed to analyze the relationship between proteoglycans and growth factors during corneal injury. Specifically, the effects of transforming growth factor beta-1 (TGF-beta1) and fetal calf serum on proteoglycan synthesis in corneal fibroblasts were examined. Glycosaminoglycan synthesis and sulfation were determined using selective polysaccharidases. Proteoglycan core proteins were analyzed using gel electrophoresis and Western blotting. Cells cultured in 10% dialyzed fetal calf serum exhibited decreased synthesis of more highly sulfated chondroitin sulfate and heparan sulfate compared with cells cultured in 1% dialyzed fetal calf serum. The amount and sulfation of the glycosaminoglycans was not significantly influenced by TGF-beta1. The major proteoglycan species secreted into the media were decorin and perlecan. Decorin was glycanated with chondroitin sulfate. Perlecan was linked to either chondroitin sulfate, heparan sulfate, or both chondroitin sulfate and heparan sulfate. Decorin synthesis was reduced by either TGF-beta1 or serum. At early time points, both TGF-beta1 and serum induced substantial increases in perlecan bearing chondroitin sulfate and/or heparan sulfate chains. In contrast, after extended periods in culture, the amount of perlecan bearing heparan sulfate chains was unaffected by TGF-beta1 and decreased by serum. The levels of perlecan bearing chondroitin sulfate chains were elevated with TGF-beta1 treatment and were decreased with serum. Because both decorin and perlecan bind growth factors and are proposed to modulate their activity, changes in the expression of either of these proteoglycans could substantially affect the cellular response to injury.